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We, SoLCO Basel A.G., a Swiss Body Cor- 
porate, cf Freie Strassc 88, Basel, Switzer- 
land, do hereby declare the invention, for 
which we pray that a patent may be granted 
lo us. and the method by which it is to be 
performed, to be particularly described in 
and by the following statement : — 

This invention relates to a respiration-stimu- 
lating active substance for therapeutic pur- 
poses and a process for its production. 

Blood or serum (i.e. the blood-liquid freed 
from the blood-corpuscles) has very often 
been used for therapeutic purposes. Thus 
for example blood transfusions from one per- 
son to another have been carried out and blood 
from " blood-banks " has been employed in 
various circumstances. Furthermore blood 
has been taken from patients themselves;, irra- 
diated outside the body, preferably with ultra- 
violet light, and then reinjected into the 
patients. 

Animal blood has been used for external 
and internal application in the so-called stimu- 
lant therapy. Special applications of blood 
and its components include serum therapy in 
infectious diseases, the use of individual blood 
protein fractions, e.g. the gammaglobulins or 
antihaemophilic globulins (AHG) in haemorr- 
hages, the use of Bogomoletz serum and of so- 
called regenerating sera and the like. In 1891 
Haidcnhain (Pflugcis Arch. 49, 219, 1891) had 
already discovered vasodilatory and blood' 
pressure-lowering substances in fresh tissue- 
extracts. Halliburton (Proc. Physiol. Soc. J, 
Physiol., 24, 7, 1900) found in the blood' of 
paralytics a relatively high quantity of choline 
and nuclcoprotcins which originate from the 
breakdown of the brain tissue and ascribed the 
paralytic crises to an auto-intoxication with a 
dilatation of the vessels and lowering of the 
blood pressure, Pooielski (Zbi. Physiol. 16, 
505, 1902, Pfiugers Arch. 121, 239, 1908, 
Pflugcrs Arch. 128, 191, 1909) named the 
principle active on the blood vessels from the 
erythrocytes as " vasodilatin in confirmation 
of Halliburton's findings. 
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Frcund fAi-h. E.Kper. Path. (All) 86, 266, 
1920, Arch. Exper. Path. (All) SS, 39, 1929) 
from 1920 on injected defibrinated blood in 
order to examine a vasodilatory and blood 
pressure-lowering substance, called by him 
" early toxin Furthermore he discovered 
in the blood the so-called late toxin a 
blood pressure-increasing substance. Accord- 
ing to Zipf and Wagenfeld (Naunyn Schmie- 
debergs Arch. 150, 70, 1930) the blood con- 
tains toxic substances which affect the blood 
vessel membranes reducing their permeability 
and enhance cedema, hypersemia and the emi- 
gration of leukocytes. Also Bergstrasscr 
(Frankfurter Zeitschrift f. Path. 77. No. 2, 
1934) found substances when experimenting 
with blcod injections which cause an increase 
in the number of leukocytes and thereby indi- 
cate an increased activity of the bone marrow. 
The substances observed by the above men- 
tioned workers have in part been identified as 
adenosine derivatives and acetylcholine and 
histamine-like substances although their 
nature is nor yet entirely clear. The com- 
pounds of the present invention' have nothing 
in common with the vasodilatory blood pres- 
sure-lowering or blood-pressure increasing or 
leucocyte increasing substances mentioned 
above, whose e3ect is in part largely due to 
so-called unspecific protein ef ects, no attempts 
having b^en made for the isolation of active 
low molecular weight substances. Thus for 
example the Swiss Patent Specification 50586 
describes a process for the production of a pre- 
paranoi? from the blood of animals reared on 
a vitamin-rich diet in which xhc blood is 
simply dried. 

In addition antibiotically active substances 
have been demonstrated in the blcod e.g. ery- 
thrin from erythrocytes (Waksman : " Micro- 
b-'al Antagonists and Antibiotic Substances ", 
N.Y. 1947, p.415) or sanguinin from ^irythro- 
cytes and hcemoglcbin (J. K. Cline, Robert B. 
Jchnsn« et al: Cancer Research II, 243, 1951; 
Dorothy M. Whitney, Ludwik Anigstein et al, 
Proc. Soc. Exp. Biol. & Med. 74, 346—350, 
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1950). Those producis are partly acidic and 
partly neutral in reaction and are fuDy ther- 
mostable. Thus they can resist heating up 
to 121 C. for 30 minutes without loss of 
5 activity and thereby differ from the active 
principle produced according to the present 
invention. 

Also substances for the stimulation or inhi- 
bition of the growth of plant seeds and yeasts 

10 are to be found in the blood (see for example 
F. Vcnulat & W. Moskwa, Schweiz. med. 
Wochenschrift 1952, Vol. 3, pp. 35—37). 
Also Emmerich (Zeitschrift fur Krebsfois- 
chung 59 191 — 202y 1953) occupied himself 

15 with the same or similar substances which he 
found in the blood of patients suffering from 
various mostly serious diseases. These germ- 
stimulating or germ-inhibiting products pre- 
pared by the processes described have no simi- 

20 larity with the respiration increasing principle 
prepared by the process of the present inven- 
tion. 

Blood or serum has also been used as start- 
ing material for the producdon of hormones, 

25 as^in many cases these arc present therein in 
particularly large quantities and can therefore 
be extracted therefrom more easily and be 
obtained in purer form, than from the organs, 
in which thay are formed. Thus^ for example, 

30 gonadotropic hormones can be obtained from 
the serum of pregnant mares. 

In Gcmian Patent Specification No. 384^51 
there is described a process for obtaining 
stimulating substances (wound hormones). The 

35 blood of animals which have made anaemic is 
freed from protein and the remaining liquid 
evaporated to dryness if desired. Here one 
is concerned with the production of a protein- 
free serum residue which is intended to be 

40 used in tha-apeutics to achieve an enrich- 
ment in red and white blood corpuscleti. 
According to the same process blood-contain- 
ing organs of the animals so pre-treated are 
ground and deprotcinated after the killing has 

45 taken place. The process of preparation (de- 
proteination) which is not fully described is 
not distinguished by any characteristic and 
leads to a protein-free serum residue which has 
no respiration-increasing properties. 

50 Attempts have been made to find further 
substances with hormone-like character in the 
blood and in particular to obtain substances 
with regenerative action on degenerative pro- 
cesses, not from the cells or tissues, in which 

55 tiaey are formed, but from the blood, which 
contains these substances and transports them 
to the site of their activity. 

However it was found tiiat it is extraordin- 
arily difficult to identify substances with re- 

60 generative action on degenerative or chronic- 
ally septic processes in the blood and to iso- 
late them therefrom, since a large number of 
substances are contained in the blocd which 
possess various functions which mutually 

65 counteract or overlap. 



We have now found that one can obtain 
from blood au active substance stimulating 
respiration if one selects quite definite meth- 
ods from the many methods known and 
already applied for the production of sub- 70 
stances from blood. In order to find the 
methods suitable for the purpose desired, i.e. 
the methctds actually leading to the desired 
active principle^ specific known test processes 
were employed, with the aid of which the 75 
presence and rhe concentration of the active 
prin::ipie can be proved. It may be men- 
tioned that, as is known, the metabolic rate 
and capacity is increased in regenerative pro- 
cesses, which increase is almost always assdci- 80 
a ted with an increase in respiration. 

In the process according to the invention 
the blood of slaughter-animals is first subjected 
to dialysis to cfTect substantially complete 
deproteination and to effect complete 85 
removal of protein particles having a mole- 
cular weight in excess of approximately 3000 
and the dialysate is concentrated to a dry con- 
tent of 10 — 60 mg/ml. This concentrate is 
then filtered under sterile conditions, and filled 90 
into ampoules. The product can be used 
directly for therapeutic purposes. 

As Slated above, the dialysate is concen- 
trated to a conccnzration of 10—60 mg of dry 
substance/ml. Preferably, however the diaiy- 95 
sate should be concentrated to a concentration 
of at least 30 mg. of dry substance/mi. The 
concentrate obtained according to the inven- 
tion can, after sterile filtration be used directly 
in therapeutics if desired. 100 

Any couveni.;uc dialysing solvents can be 
used for the dialysis but water or dilute alco- 
hol are preferably used as solvent. The dialy- 
sis is preferably elfected in a tube of Cello- 
phane (Registered Trade Mark). Prior to di- 105 
alysis, it may be convenient to subject the 
blood to a preliminary deproteination, such 
as for example by fractional precipitation with 
alcohols, for example straight or branched 
chain aliphatic alcohoh containing from 1 — 6 110 
carbon atoms. The fractional precipitation 
may also be ejected by treatment with acid, 
for example perchloric acid which has the 
advantage that it can afterwards be easily 
separated as potassium perchlorate by treat- 115 
ment with aicohalic potassium hydroxide. Tri- 
chloracetic a::d can also be used but this is 
less suitable than perchloric acid. 

If a more highly purified product with a 
higher concentration of active substance is 120 
however dixsired the concentrate may be 
further purified by any suitable procedure. 
Thus the concentrate may be further puri- 
fied by prctipitation with aliphatic ketones 
containing from 1 — 6 carbon atoms or alco- 125 
hols containing from 1 — 6 carbon atoms, the 
active substance beinz recovered in purified 
form from ihc solution in :he low molecular 
aliphatic weight ketone or alcohoK which solu- 
tion may, after separation from precipitate, be 130 
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concentrated in vacua up to effect complete 
removal of the solvent and is then filtered 
sterile. Acetone is particularly suitable for 
use as precipitant. 
5 In another method of purification the con- 
centrate may be extracted witli a i;olvent which 
is itruniscibie or oniy partially raiscible with 
water, e.g. aliphatic alcohols with 3 — 8 carbon 
atoms or aliphatic ethers containing from 2 — 

10 12 carbon atoms. Two phases are thereby 
obtained an aqueous and a solvent phase, 
which both contain the active substance in a 
somewhat comparable concentration. Surpris- 
ingly it has been found, that the sum of the 

15 quantities of active substance contained ia 
these two phases is greater than ±at of the 
untreated concentrate itself. The causes for 
this phenomenon are not yet clear, but it is 
assumed, that during the treatment of the con- 

20 centrate with the immiscible or partially mis- 
cible solvent a certain reactivation of the 
material deactivated by the preceding treat- 
ment occurs. Therefore, after the concen- 
tration in vaciu? both phases can be sub- 

25 jected to further working up. 

Finally it Is also possible to evaporate the 
concentrate and/or the fractions obtained 
by the above described purification operations 
to dryness, to take up the solid product with 

30 distilled water and thereupon to subject the 
solution to sterile filtration and if desired also 
to frcezc-drying under sterile conditions. 

The concentrates and purified concentrates 
obtained according to the invention are in 

35 general stable and can be stored for a fairly 
unlimited period, but if desired preservatives 
may be added thereto. Suitable preservatives 
include phenol and cresol. 
The blood of slaughter-animals used as 

40 starting material according to the invention 
is preferably that of young slaughter-animals 
and may be that of such animals which have 
been put in a condition of altered activity by 
mechiuiical or chemical treatment or by 

45 irradiation- 
It is not necessary to subject the entire 
blood to the process of the invention; one can 
separate the blood-csils and the plasma from 
one another and work them up separately. It 

50 may be mentioned that the blood-ceils (pre- 
dominantly erythrocytes) represent as is 
known as extraordinarily cheap starting 
material, since no use is found for them in 
the slaughter houses. The respiration-stimulat- 

55 ing active substance provided according to 
the invention is contained in the blood-cells 
and plasma in about the same concentration. 
One can of course also subsequentiy combine 
the products obtained from the separate work- 

60 ing up of these tv/o blood components. 

According to a preferred method of carrying 
out the process according to the invention the 
blood mav be subjected to a pre-treaiment, 
before dialysis or before the preliminary de- 

65 protcination preceding dialysis. Thus for 



example one can hut:aioiize the blood with 
water or treat iha biood with acetone and pre- 
ferably use the deposit (acerone-dry blood) 
resulring therefrom alone. Furthermore one 
can spray-dry it, or defibrinate it by stirring, 70 
or parriaJly or completely digest it peptically 
and /or tryptically. 

In the production of acetone-dry blood 
one obtains an acetone soiudon containing 
the principal part of the biood salts, and a 75 
precipitate, which shows the principal part 
of the activity. The peptic or tryptic digestion 
of the blood may be carried out in known 
manner by the addition of pepsin at a pH- 
vaiue of about 2 — 3 or by the addition of 80 
trypsin at a pH-value of about 8 — 9. 

The respiration-stimulating active sub- 
stances according to the invention are of low 
molecular weight. With the effects obtained 
with them, described below, one is apparently 85 
not concerned with modified serum effects of 
unspecific protein effects. The new active 
substances differ fundamentally from the 
known active substances conveyed in the 
blood or obtained therefrom. Thus, in tests 90 
in the Warburg-apparatus the nev/ respiration- 
stimulating active substances produces a res- 
piration increase in tissue homogenates, which 
could net even remotely be achieved with any 
substances thus far isolated from blood. 95 

The invention therefore also concerns the 
extraction product from blood increasing the 
respiration of tissue homogenates bv 100 — 
400%. 

The acccmpanying drawing illustrates the 100 
effect of a preparation according to the inven- 
tion on the respiration of total liver homo- 
genate. The measurement took place in a 
Warburg apparatus at 37° C. The oxyg&xi 
consumption was fcllcwed manometrically in 105 
its temporal course. A rat liver homogenate 
was made up in Sorensen buffer (pH 7.4) 
with 1 part of homogenate to 4 of buffer 
0.2 ml. of an active substance produced 
according to the invention was used as addi- 110 
tion (with Sorensen buffer adjusted to pH 
7.4). Tempering time 10 minutes. Shaking 
frequency= lOQ/minute. In the drawing the 
ordinates represent oxygen coosimiption in 
cubic millimetres and the abscissae the time 115 
in minutes. The curve x-x-x- is of rat liver 
hcmog^rnate aloue and the curve o-c-o- that 
of rat liver homogenate containing 0.2 ml. 
of the active substance according to the 
invention. 120 

As is apparent from the drawings a respira- 
tory increase to about the ^foid value was 
achieved after 50 minutes. 

The results can be reproduced with the 
usual biological margin of error of ± 10%. 125 

Hitherto the biological oxidation of adrena- 
line was ascribed to certain enzymes (e.g. 
amino oxidases, polyphenol oxidases). It can 
be shown however, that adrenaline is catalytic- 
ally oxidized, without the co-operation of an L30 
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enzyme, by the Ipw-molecular weight sub- 
stances obtained according to the invention. 
This property' can ihereforc b-j ubcd u. test 
the acnvity of the substances according to 

5 the invention. 

The measurement is etfected according to 
the already above-described manometric tech- 
nique of Warburg, in agitator vessels with 0.4 
ml. of normal NaOII-soludon per manometer, 

10 0.2 — 0.4 ml of the principle according to the 
invention and 0.6 ml of an adrenaline bitar- 



Active substance alone 
25 Adrenaline solution alone 

Adrenaline solution + active substance 

The oxygen consumption is proportional to 
the activity of the substances according to 
die invention. 
30 In order that the invendon may be more 
fully understood, the following examples are 
.given by way of illustration only: — 

Example 1. 
2 litres of blood from young calves are 

35 mbced with 6 litres of acetone wich sdrring. 
The resulting precipitate is removed from the 
clear acetone solution and again stirred with 
2 litres of acetone. The operation is then 
again repeated with 2 litres of a 1:1 acetone- 

40 cther-mixturs, the precipitate sharply centri- 
fuged off and dried in air. Thus one obtains 
about 355 g. cf an acetone-dry blood;, which 
one can store for several months without loss 
of activity when kept dry and cool. For the 

45 further working up, the dry blood is stirred 
^itli 4 — 5 parts of disnlled water and the 
suspension thus obtained dialysed at approxi- 
mately 2'' C. against the same quantity of 
dlsdlied water using a Cellophane (Registered 

50 Trade Mark) tube. The dialysis operation is 
repeated unul substanually no further quanti- 
ties of nitrogen containing material migrate 
into the cuter dialysate. The combined outer 
dialysates are concentrated fn vacuo to 200 

55 ml a: a temperature cf not over 22 — 25° C. 
The dry v/cight of this solution amounts to 
about 40 mg/mi. The solution after sterile 
filtration and addition of a suitable preserva- 
tive, e.g. phenol or cresol is directiy suitable 

60 for therapeutic application. The solution con- 
tains in addition to decomposition products 
of the nucleic acids, amnio acids and oligo- 
peptides, which can be characterized according 
to known paper chromatographic or paper 

65 elcctrcphoretic methods. The solution con- 
tains a higji proportion of the respiration 
stimulating principle. 

Example 2. 
To calves blood carefully dried in a spray 
70 tower are added 5 parts of distilled water, 
and the resulting mixture worked up in the 



trate solution containing 20 mg of adrenaline 
biiartrate per 100 mis of solution in the 
reaction chamber at 38' C, with a shaking 
frequency of 80 — 100/min. After passing oxy- 15 
gen through the manometer system for 10 
min. followed by a temperature stabilizing 
period cf 10 min. the oxygen consumption is 
read every 10 — 20 minutes for 2 hours. An 
example of the results obtainable is as fol- 20 
lows : — 

Oxygen consumption in mm" after 
i hour 2 hours 

7.1 9.8 
1.4 3.9 
134.2 172.8 

same manner as acctone-dry blood according 
to Example i. The resulting end-product cor- 
responds to that produced according to 
Example 1 with the exception that it shows 75 
a higher salt concentration. 

Example 3. 

1 litre of calves blood freshly taken after 
slaughter is mi>:cd with 1 litre of distilled 
water, whereupon haemolysis sets in. The 80 
solution is freed of fibrin residues by rough 
filtration and thereupon dial^zed from a 
Cellophane (Registered Trade Mark) tube 
against 2 litres of distilled water. The outer 
dialysate is changed 4 — 5 rimes and the com- 85 
bined outer dialysares are further worked up, 

as described in Example 1. One obtains 
appro.ximateiy 300 ml of concentrate with 40 
mg of dry substance /ml. The pH-value of 
this solution lies at about 8.5 and for the 90 
therapeutic application is preferably adjusted 
with hydrochloric acid to pH 7. 

Example 4. 

2 litres of the fresh calves blocd haemo- 
iysed according to E.\amplc 3 arc adjusted 95 
to pH 8 and partially digested with 0.2 g. of 
highly purified trypsin for 24 hours at 37® 

C. After adjusting to pH 7 a quantitative 
acetone precipitation is carried out as in 
Example ! wi-h 6 litres of acetone. The 100 
deposit is stirred azain with 2 litres of ace- 
tone, then with 2 litres of aretone-ether 1:1, 
sharply centrifuged off, and dried. The yield 
amcuiits to 300^320 g. of dry product, which 
is further worked up according to the dialysis 105 
methods described in the foregoing examples. 

EXA.ViPLE 5. 
To 500 ml. of fresh calves blocd, defibrin- 
ated by stirring, a total of 1000 mi of 96% 
alcohol are slowly added with stirring within 110 
1 hour at -f 2' C The stirring is continued 
for about 5 hours and the alcoholic solution is 
thereupon separated from -he residue by cen- 
trifugatiou. The alcoholic solution is filtered 
and concentrated in z'acuo to 100 mi of alco- 115 
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hol-free concentrate at a maximum tempera- 
ture of 22" C. The pH-valuc is adjusted to 7. 
The solution is then slowly brought to a 
concentradon of SOvC by weight of alcohol 

5 in the cold with stirring by the addition of 
alcohol (about 400 ml of alcohol are necessary 
hercfor) and left to stand 24 hours at 0° C. 
The protein deposit which thereby separates 
contains practically no respiration-stimulating 

10 active substances and ain be rejected. The 
alcoholic solution is again concentrated in 
vacuo to 100 ml up to freedom from alcohol 
and filtered sterile. This solution contains 15 
mg of dry substancc/ml and possesses a 

15 lowering of the freezing point of I.IS^' C. It 
is then subjected to dialysis as described in 
Example 1. 

It is direcdy suitable for therapeutic 
purposes. 

20 Example 6. 

200 ml o£ fresh, defibrinated calves blood 
are haemolysed by the addition of 200 ml 
of distilled water and thereupon mixed drop- 
wise in the cold with approximately 18 ml of 

25 60% perchloric acid with sdrring. The de- 
pro tcination of the blood is complete, when 
the perchloric acid-concentration is 0.4 — 
0.6 N. Thereupon one stirs for 1 more hour 
in the cold, the resulting protein deposit is 

30 centrifuged off, and washed with 0.4 N per- 
chloric acid and the combined soluuons were 
filtered clear. The solution is mixed in the 
cold with about 40 ml of 5N KOH up to 
reaching a pH-value of 7.2 — 7.3 and the pre- 

35 cipicadon of the potassium perchiorate is 
completed by the addition of about 30% by 
volume of absolute alcohol. One allows it to 
stand 24 hours at 0** C, centrifugates or filters 
the soludon clear and evaporates off the alco- 

40 hoi in vacuo. One obtains 175 ml of the pro- 
tein-free active substance solution with a dry 
weight of 17.4 mg/ml and lowering of the 
freezing point of 1.6° C. which solution is 
then subjected to analysis as described in 

45 Example 1. 

Example 7. 
The plasma or the erythrocyte-sediment 
obtained by centrifugation can also be worked 
up according to the wodung method described 

50 in Examples 1 — 6, usefully after haemolysis. 
One obtains products stiraulanng respirauon 
with both starting materials. The best effect 
is however obtained, if these products are 
again combined. 

55 Example 8. 

An active substance solution produced 
according to the woridng method of Examples 
1—6 is adjusted to pH 5.5 and repeatedly 
exoracted with N-butanol. Thus, for e.xample 

60 100 ml of cxuact may be extracted 8 succes- 
sive times with 20 ml. lots of water-saturated 
butanol. The aqueous and the butanol extract 
are brought to dryness in vacuo at a tem- 
perature of not over 20° C. and each taken 

65 up with 50 ml of disdlled water. According to 



this process about 15 — 20% of the dry sub- 
stance pass from the aqueous pha^-:; into the 
butanol extract. Both fractions are active in 
the Warburg-test. 

Example 9. 70 

100 ml. of an extract produced according 
to the working method of Examples 1 — 6 
are slowly mixed with stirring at pH 7 with 
500 ml of acetone. The resulting deposit is 
centrifugdd ofT^ freed from acetone and again 75 
taken up in 100 ml of distilled water. This 
solution contains only a slight acuvity. The 
acetone soiudon evaporated to dryness in 
vacua is again taken up with 100 nil of dis- 
tilled water and filtered sterile. It contains the 80 
principal portion of the oxygen-activating 
substances. 

WHAT WE CLAIM IS : — 

1. A process for the preparation of a res- 
piradon-stimuladng acdvc substance for thera- 85 
peutic use which comprises subjecting the 
blood of slaughter-animals to dialysis to effect 
substandally complete deproteination and to 
effect complete removal of protein particles 
having a molecular w;;i_ghL in excess of 90 
approximately 3000 therefrom and concen- 
trating the dialysate thereby obtained to a dry 
content of 10 — 60 mg/ml. 

2. A process as claimed in Claim 1 in 
which the dialysate is freed from dialysing 95 
solvents prior to concentration thereof. 

3. A process as claimed in either Oaim 1 
or Qaim 2 in which the concentrated dialysate 
is filtered under sterile conditions and filled 
into ampoules. 100 

4. A process as claimed in any of Claims 
1 — 3 in which water is used for the dialysis. 

5. A process as claimed in any of Claims 
1 — 3 in which dilute alcohol is used for di- 
alysis. 105 

6. A process as claimed in any of the pre- 
ceding claims in which a preliminary depro- 
teination is effected prior to dialysis. 

7. A process as claimed in Claim 6 

in which die preliminary deproteination is 110 
effected by fractional precipitation wi± alco- 
hols. 

8. A process as claimed in Claim 7 in which 
one or more straight or branched chain ali- 
phatic alcohols containing from 1—6 carbon 115 

atoms are used for the precipitation. 

9. A process as claimed in Claim 6 in 
which the preliminary deproteination is 
effected by fractional precipitation with acid. 

10. A process as claimed in Claim 9 in 120 
which perchloric acid is used as acid. 

11. A process as claimed in any of Claims 
6 — 10 in which the residue obtained after 
dialysis freed of subiiiances used for the pre- 
liminary deproteination is concentrated to a 125 
dry substance content of at least 30 mg/ml. 

12. A process as claimed in any of Claims 
1 — 11 in which the concentrated dialysate is 
purified by precipitation widi aliphatic ketones 
containing from 1 — 6 carbon atoms or ali- 130 
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phatic alcohols containing rem 1 — 6 carbon 
atoms. 

13. A process as claimed Claini 12 in 
which a::etone is used aliphatic ketone. 

5 14- A process as claimed in any of the 
preceding claims in which the oncentrated 
dialysate is further purified by o.iraction wio: 
a water-immiscible or partly water-miscibk 
solvent and both resulting phases fxirther 

10 worked up. 

15. A process as claimed in Qaim 14 in 
which aliphatic alcohols with 3 — 8 carbon 
atoDQs or aliphatic ethers with 2 — 12 carbon 
atoms are used as solvent. 

15 16. A process as claimed in any of Qaims 
3 — 15 in which the crude or purified concen- 
trated dialysate is evaporated to dryness, taken 
up with distilled water and filtered under 
sterile conditions. 

20 17. A process as claimed in Qaim 16 in 
which the sterile filtrate is freeze dried under 
sterile conditions. 

18. A process as claimed in any of the 
preceding claims in which preserving agents 

25 arc added to the final product. 

19. A process as claimed in Claim 18 in 
which phenol and cresol are used as preserv- 
ing agents. 

20. A process as claimed in any of the 
30 preceding claims in which the blood of young 

slaughter animals is used as starting material. 

21. A process as claimed in any of Claims 
1 — 20 in which there is used as starting 
material the blood of slaughter animals which 

35 have been subjected to mechanical or chemi- 
cal treatment or treatment with radiation to 
cause therein a state of altered activity. 



21 A process as claimed in any of the 
prcc ing claims in which the cells and plasma 
of : blood are separated and both deprotein- 40 
acr: by dialysis. 

-D. A process as claimed in any of Claims 
I — 22 in which the blood is haemolysed by 
rreamient widi water before dialysis. 

24. A process as claimed in any of Claims 45 
1 — 22 in which the blood is treated with ace- 
tone and the precipitate deproteinated by di- 
alysis. 

25. A process as claimed in any of Claims 

1 — 22 in which the blood is spray-dried before 50 
deprotcination. 

26. A process as claimed in any of Claims 
1 — ^22 in which before deproieination by di- 
al3rsis the blood is defibrinated by stirring. 

27. A process as claimed in any of Claims 55 
1 — 22 in which before deprotcination by di- 
alysis the blood is subjected to partial or com- 
plete peptic and/or tryptic digestion. 

28. A process for the preparation of a res- 
piration stimulating active substance substan- 60 
tially as herein described. 

29. A process for the preparation of a res- 
piration-stimulating active substance substan- 
tially as herein described with reference to 

the examples. 65 

30. A respiration-stimulating active sub- 
stance whenever prepared by a process as 
claimed in any of Qaims 1 — 29. 

For the Apolicants, 
FRANK B. DEHN & CO., 
Chartered Patent Agents, 
Kingsway House, 103, Kingsway, 
London, W.C.2, 
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